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Amendments to the Claims; 

Hiis listing of claims will replace all prior versions^ and listings, of claims in the 
plication: 

Listing of Clahm: 

^l^reviously presented) A method of detecting upstream sigaal transmission quality 
of a cable modem on a cable modem network having a plurality of cable modems^ the method 
com^risix^: 

assigning a first time slot to the cable modem in which the cable modem can transmit 
datai^)Stream; 

reserving a second time slot for transmittmg data upstream, unassigncd to any cable 
modem on the cable modem network; 

infoiming an FFT generator of the first time slot and of the second time slot; 

generating one or more FFT measurements of an upstream spectrmn during the first time 
slot wKen the cable modem can transmit upstream and the second time slot when no cable 
modem on the network is transmitting upstream; and 

comparing FFT measurements of the first time slot with FFT measurements of the second 
time slot thereby detecting undesirable noise created by the cable modem. 

2. (original) A method as recited in claim 1 fiuther comprising infomaing the upstream 
receiver of the first time slot and the second time slot. 

3 . (previoxisly presented) A method as recited in claim 1 wherein a Media Access 
Control unit assigns the first time slot and reserves the second time slot. 

4- (origin^) A method as recited in claim 1 wherein the FFT measurements are of the 
entire upstream spectrum. 

5. (original) A method as recited in claim 1 wherein generating one or more FFT 
measurements of an upstream spectnmi fiirther includes creating one or more jfrequency-power 
spectrum graphs. 

6. (original) A method as recited in claim 1 wherein comparing FFT measurements of 
the first time slot with FFT measurements of the second time slot further includes calculating the 
diflBarence between two FFT measurements. 
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7. (original) A method as recited in claim 6 wh^n calculating the difference between 
two FFT measurements further includes taking the difference "between the power level of a first 
FFT point in a first FFT measurement and the^ power level of a conesponding FFT point in a 
second FFT measurement. 

8. (original) A method as recited in claim 1 wherein comparing FFT measurements of 
the first time slot widi FFT measurements of the second time slot further includes creating a 
power-difference FFT measurement 

9. (original A method as recited in claim I further comprising incrementing a 
sampling counter after every second FFT measurement and using the sampling counter to 
determine whether more FFT measurements are needed. 

1 0. (origiinal) A method as recited in claim 6 furth^ including calculating act average 
difference of a plurality of differences between two FFT measurements. 

1 1 . (original) A method as recited in claim 1 further comprising calculating power 
diffecrences between the FFT measurement taken during the first time slot and the FFT 
measurements taken during the second time slot 

12. (original) A method as recited in claim 1 1 further comprising detennining whether 
any of the power differences are greater than apredeteraiined threshold power ratio, 

13. (previously presented) A method as recited in claim 12 further comprising 
informing a Media Access Control unit to not assign a time slot to the cable modem if any of the 
power differences are greater than the predetermined threshold power ratio. 

14. (original) A method as recited in claim 1 1 wherein calculating power differences 
further includes calculatmg power differences between pairs of corresponding FFT points taken 
6x)m FFT measurements of the first time slot and FFT measurements of the second time slot, 

a5^(currently amended) A cable modem termination system (CMTS) which can 
issue time slots for up$treanx transmission by individual cable modems on a cable modem 
networic having a plurality of cable modems, the CMTS capable of detecting faulty cable 
modems, the CMTS comprising: 

an upstream receiver and demodulator capable of receiviug sjx upstream signal; 

a Fast Fourier Transform (FFT) engine citable of performing FFT measurements on the 
upstream signal and storing the FFT measurements; and 



3 

App No. 09/325,534 

Atty Docket: CISCP085/799 

PA(X 5114 ' RCVD AT 12Q2/20M 2:01 :30 PM [Eastern Standan^ 



PEC. 22. 2004 11:08AM 



5106630920 



NO. 861 P. 6 



a processor for perfbxming computatioDs on the FPT measurements and cotnmxmicatiiig 
data, wfaereui the data relates to noise levels of the upstream signal at piedetennined times, 
wherein the predetemiined times correspond to 

a first time when a cable modem is transmitting data t^stream^ and 

a second time when no data is being transmitted upstream^ 

wherein the processor is capable of i nfonning th^ enpn g of the first time and of the 
second time, causing tfac t^ v^ engin e to generate one or more FFTLmeasurements of an upstream 
spectrum during the first ti Tne and t he secondtune. and comparing FFT measurements of the fi^ 
fim^ ipyi|Ti TTT meagur emcnts of the second time thereby d etecrinp; und esirable noise created bv 
the cable modem . 

16. (original) A CNffTS as recited in claim 15 ftather comprising: 
an anti-alias filter including a low-pass filter; and 

an analog/digital converter capable of converting an analog signal to a digital signal. 

17. (original) A CMTS as recited in claim 15 wherein the FFT engine further includes a 
field programnaable gate array OFPGA) configured to perform an EFT. 

18. (original) A CMTS as recited in claim 17 wherein the FPGA fiirther includes a 
processor interfece for communicating data to a processor. 

19. (original) A CMTS as recited in claim 15 wherein the FFT engine further comprises 
memory units for storing twiddle factors and intermediate data for use in an FFT measurement 

20. (original) A CNfTS as recited in claim 1 5 wherein the FFT engine is located outside 
a headend of a cable television plant 

(2^)(curreiiay amended) A method of detecting a faulty cable modem in a cable 
television plant having a plurality of cable modems, the method comprising: 

taking a first FFT measurement of an upstream spectrum^ creating a first fi-equency- 
power spectrum, at a time when a cable modem is transmitting data upstream; 

taking a second FFT measurement of th^ upstream spectmm» creating a second 
frequency-power spectrum, at a time when no data is being transmitted upstream by any of the 
plurality of cable modems in the cable television plant; 
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calculating a power-difference between the first EFT measurement and the second FFT 
measurement; [[and]] 

utilizing the power-difference to determine whether the cable modem is fault y: and 

infcroiing^an ¥t'r generator of the time when no data is heinp tranfimitted upstream and 
of the time when a cable moder n^ I's trnng mitting data_upstreanx 

22. (original) A method as recited in claim 2 1 further compxising allocating a dummy 
time slot in which no data is transmitted upstream in the cable television plant 

23, (canceled) 

^24r(original) A method as recited in claim 21 wherein calculating a power-difference 
further comprises calculating lie difference between corresponding FFT points in the first 
frequency-power spectrum and in the second frequency-power spectrum. 

^ ^ ^25C (original) A metiiod as recited in claim 2 1 wherein utilizing the power^fference to 
detamine whether the cable modem is &ulty fiulher comprises comparing the power-difference 
with a threshold power level. 

^26. (oiiginal) A method as recited in claim.25^wherein the threshold power level is 15 " 
dB for QPSK modulation and 25 dB for QAM16 modulation. 

^^currently amended) A method of detecting faulty modems in a network 
ecnployiug multiple chamiels, separated in frequency to allow modems to transmit data, the 
method comprising: 

for a selected modem transmitting data in a frequency channel, comparing extra-channel 
noise outside the frequency channel when it is transmitting data with a noise floor outside the 
frequency channel when neither the selected modem nor any other modem on the network is 
txaiusmhting data; and 

if the difference between the extra-channel noise when the modem is transmitting and 
when the modem is not transmitting is greater than a predetermined threshold, disablis^ the 
selected modem, 

wherein comparin g the extra-channel noise is perfomied by comparing frieQuertcv-nower 
spectrums at two difTerent predet ennined times known to coiresDon4 \n timf^g when the selected 
modern is transmitting and when the selected modem is not transmitting, respectively . 

28. (canceled) 
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1^ T^29. (original) A mfiihod as recited in claiDx27 wheceiix the network is a cable television 
plant and the modems are cable modems. 

... 14 
^ 30. (original) A method as recited in claim ^7' wherein the predetermined threshold is 15 

dB for QPSK modulation and 25 dB for QAM16 modulation- 

1^ /|3^(prcviously presented) A compute program product for detecting upstream signal 
transmission quality of a cable modem on a cable modem network having a plurality of cable 
modems, the computer program product comprising: 

a computer code that assigns a first time slot to the cable modem in which the cable 
modem can transmit data upstream; 

a con^ut^ code that creates a second time slot for transmitting data i5)stream> 
unassigned to any cable modem on the cable modem network; 

a computer code that informs an FFT generator of the first time slot and of the second 
time slot; 

a computer code that generates one or more FFT measurements of an upstream spectrum 
during the first time slot when the cable modem can transmit aQ}stream and the second time slot 
when no cable modem on the network is transmitting upstream; 

a computer code that compares FFT measurements of the first time slot with FFT 
measurements of die second time slot thereby detecting undesirable noise created by the cable 
modem; and 

a computer-readable medium tibat stores the computer codes. 

^^(currently amended) A computer program product for detecting faulty modems 
in a network employing multiple chaimels, separated in fiequency to allow modems to transmit 
data, the computer program product comprising: 

a computer code that comfpazes, for a selected modem transmitting data in a frequency 
clxannel. extra-channel noise outside the frequency channel when tiie selected modem is 
transmitting data with a noise floor outside the frequency channel when neither the selected 
modem nor any other modem on the network is transmitting data; 

a computer code that disables the selected modem if the difference between the ertra- 
channel noise when the selected mndftcn is transmitting and when the selected modem is not 
transmitting is greater than a predetermined threshold; and 
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a coniputcr-reada'ble medium that stores the computer codes^ 

wherein comparing the extra-^hamiel txoise is performied by comoaiing frequenov-power 
spectnims at two different predetennir ed tfmes known to correspond to times when the selected 
modem is trangmitting and when the selected modem is not transmitting, respectivelv . 



3 ( '^i^- (previously presented) An apparatus of detecting upstream signal transmissioii 
quality of a cable modem on a cable modem network having a plurality of cable modems, the 
apparatus comprising: 

means for assigniz^g a first time slot to the cable modem in which the cable modem can 
transmit data upstream; 

means fix reserving a second time slot for transmitting data iq>stream, imassigncd to any 
cable mod^ on the cable modem network; 

means for in&xmiag an FFT generator of the first time slot and of the second time slot; 

means for generation one or more FFT measiirements of an irpstream spectrum during the 
first time slot when the cable modem can tranismit upstream and the second time slot v^en no 
cable modem on the network is transmitting iq)stream; and 

means for comparing EFT measurements of the first time slot with FFT measurements of 
tbe second time slot thereby detecting undesirable noise created by the cable modent 

I i> p4r (previously presented) An apparatus as recited in claim .33%herein means for 
comparing FFT measuicm«its of the first time slot with FFT measxxrcracnts of the second time 
slot fiirther includes means for calculating the difference between two FFT measurements. 

> ) -35* (previously presented) An apparatus as recited in claim^3'further comprising 
means for calculating power differences between the FFT measurement taken during the first 
tune slot and the FFT measurements taken during tbe second time slot 

"^C/ (currently amendet^ An apparatus of detecting a feulty cable nxodem in a cable 

television plant having a plurality of cable modems, the ^paratus comprising; 

means for taking a first FFT measurement of an upstream spectrum, creating a first 
frequency-power spectrum, at a first time when a cable modem is transmitting data upstream; 

means for taking a second FFT measurem^t of the upstream spectnim, creating a second 
fi^uency-power spectrum^ at a second time when no data is being transmitted iqjstream by any 
of the plurality of cable modems in the cable television plant; 
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means for informing an FFT generator of tt^e first tim ft atiH nf th e second tr me, causing 
the FFT generator to generate one or more FFT measurements of an upstream s pftrtnTm during 
the first time and the second time, and comparing FFT measnremepts of the first time with bifr 
measurements of the second time tfaa^bv [[means for]] calculating a power-diflFerence between 
the first FFT measmiement and the secoiid FFT measurement; and 

means for utilizing the power-^fference to detexmine whedier ttie cable modem is faulty. 

^ ^ <3T, O)reviously preseate<0 An ^aratus as recited in claim^36'fhrther compnsu^ 
means &si allocating adummy time slot in which no data is transmitted upstream ia the cable 
television plant 

,38. (previously presented) An apparatus as recited in claim<'36 further comprising 
means for infoimrng an EFT generator of tite time when no data is being transmitted upstream 
and of the time when a cable xnodem is transmitting data upstreattL 

^ 1^ ^9" (previously presented) An c^aratus as recited in claim^36' wherein means for 
calculating a power-difference further comprises means for calculating the difference between 
coixe$ponding FFT points in the first firequency-power spectrum and in the second fi-equency- 
powcr spectrum. 

^ ^ *40r (previously pieseated) An apparatus as recited in claim^-SC" wherein means for 
utilizing Ihe power-difiference to determine whether the cable modem is faulty further comprises 
means for comparing the power-difference with a threshold power level. 

^ ^ AY. (previously presented) An ^paratus as recited in claim.40' wherein the threshold 
power level is 15 dB for QPSK modulation and 25 dB for QAM16 modulation. 

(new) A method of detecting a feulty cable modan in a cable television plant 
having a plurality of cable modrais, the method coinprising: 

taking a first FFT measurement of an xspstream spectrum, creating a first frequency, 
power spectrum, at a time when a cable modem is transmitting data t^stream; 

taking a second FFT measurement of the upstream spectrum, creating a second 
frequency-power ^ectrum, at a time when no data is being transmitted upstream by any of the 
plurality of cable modems m the cable television plant; 

calculating a power-dififercnoe between the first FFT measurement and ttie second FFT 
measurement; and 

utilizing the power-difiference to determine whether the cable modem is faulty, 
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wlxexein utilizing the power-d^ : 
further includes comparing the power-diffefMice with a threshold power level, and 

wherein the threshold power level is 15 dB for QPSK modulation and 25 dB for QAM16 
moduktiQn. 

U I ^^^new) A method of detecting faulty modems in a network enrploying multiple 
channels, separated in fiequency to allow modems to transmit data» the method comprising: 

for a selected modem transmitting data in a frequency channel, comparing extra-channel 
noise outside the frequency channel when it is transmitting data with a noise floor outside the 
fiequCTcy channel when neither the selected modem nor any other modem on the network is 
transmitting data; and 

if the difference between the extra-channel noise when the modem is transmitting and 
when the modem is not transmitting is greater than a predetermined threshold, disabling the 
selected modem. 

wherein the predetermined threshold is 15 dB for QPSK modulation and 25 dB for 
QAM16 modtilation. 
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